with 300 μL of C6D6). The J. Young tubes were placed in a 90 °C oil bath. Reaction progress was monitored by 19 F NMR spectroscopy. Coupling of 4-fluoroiodobenzene. In entry 3 there was a 36% conversion to a new product observed at -112.5 ppm by 19 F NMR spectroscopy. We hypothesize that this product is (phenyl)(4-fluorophenyl)zinc that is produced through an aryl-aryl transmetallation step. was dissolved in 50 mL of toluene and transferred to an addition funnel. The addition funnel was S4 mounted onto the Schlenk flask containing the reaction mixture, and the Ph2Zn solution was added dropwise over a period of 6 hours while the reaction mixture was heated in a 90 °C oil bath. Within the first hour of Ph2Zn addition, the reaction mixture had turned orange-brown color, which suggests that 4 is present as opposed to green (PNP)Rh species such as 1-Ph or (PNP)Rh(C6H4F)(Br). 5 The reaction progress was checked by 19 F NMR spectroscopy after 20 h, which showed no formation of 4-fluorobiphenyl, and >95% of the starting material remaining.
Entry
Observation of (p-FC6H4)Zn(C6H5). Bis(4-fluorophenyl)zinc (10 mg, 0.039 mmol) and Ph2Zn (25 mg, 0.11 mmol) were dissolved in 500 μL of C6D6 in order to match the product ratio and concentration in the reaction mixture of the Negishi coupling of 4-fluoroiodobenzene with diphenyl zinc. After mixing the two diarylzinc reagents in solution for 1 hour, analysis by 19 F NMR showed a multiplet at -113.1 ppm.
Synthesis and Characterization
Treatment of 1-Cl with 1 eq. of Ph2Zn. 1-Cl (38 mg, 0.059 mmol) was dissolved in C6D6 in a J. Young tube. Iodobenzene (13 μL, 0.12 mmol) was added to trap the 16-electron rhodium complex after the reductive elimination of biphenyl. The reaction mixture was treated with Ph2Zn (13 mg, 0.059 mmol). Analysis by 31 P{ 1 H} NMR spectroscopy within 15 minutes of mixing showed 1-Ph as the major product with trace amounts of 1-I and 4. The reaction mixture was left overnight at room temperature, and analysis by 1 H NMR spectroscopy in the morning showed the formation of biphenyl and 1-I as the major rhodium complex. spectroscopy showed a mixture of 6 and 7. The volatiles were removed from the reaction to leave a fine flowing powder, which was exposed to the glovebox atmosphere and stirred as a solid for 5 days at which point the powder had turned purple. The product was extracted with pentane and filtered through Celite to yield 7 (48 mg, 63%). including data collection, integration and scaling were carried out using the Bruker APEXII software. 6 An absorption correction was applied using SADABS. 7 The space group was determined on the basis of systematic absences and intensity statistics and the structure was solved by direct methods and refined by full-matrix least squares on F 2 . The structure was solved in the monoclinic C c space group using XS 8 (incorporated in SHELXLE). All non-hydrogen atoms were refined with anisotropic thermal parameters. All hydrogen atoms were placed in idealized positions and refined using riding model. The structure was refined (weighted least squares refinement on including data collection, integration and scaling were carried out using the Bruker APEXII software. 6 An absorption correction was applied using SADABS.
S14
determined on the basis of systematic absences and intensity statistics and the structure was solved by direct methods and refined by full-matrix least squares on F 2 . The structure was solved in the monoclinic P 21/c space group using XS 8 (incorporated in SHELXLE). All non-hydrogen atoms were refined with anisotropic thermal parameters. All hydrogen atoms were placed in idealized positions and refined using riding model. The structure was refined (weighted least squares refinement on F 2 ) and the final least-squares refinement converged. No additional symmetry was found using ADDSYM incorporated in PLATON program. 9 The SQUEEZE protocol included in PLATON was used to account for disordered solvent molecules found in the crystal lattice that could not be satisfactorily modeled.
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X-ray data collection, solution, and refinement for [(PNP)Rh(H)]2[μ-ZnCl4] (7).
A purple, multi-faceted block of suitable size (0.21 x 0.12 x 0.11 mm) was selected from a representative sample of crystals of the same habit using an optical microscope and mounted onto a nylon loop. Low temperature (110 K) X-ray data were obtained on a Bruker APEXII CCD based diffractometer (Cu sealed X-ray tube, Kα = 1.54178 Å). All diffractometer manipulations, including data collection, integration and scaling were carried out using the Bruker APEXII software. 6 An absorption correction was applied using SADABS. 7 The space group was determined on the basis of systematic absences and intensity statistics and the structure was solved by direct methods and refined by full-matrix least squares on F 2 . The structure was solved in the monoclinic P 21/c space group using XS 8 (incorporated in SHELXLE). All non-hydrogen atoms were refined with anisotropic thermal parameters. All hydrogen atoms were placed in idealized positions and refined using riding model. Hydrogen atoms on Rh could not be located from difference Fourier maps and were removed. The structure was refined (weighted least squares refinement on F 2 ) and the final least-squares refinement converged. No additional symmetry was
